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(54) BALLOON CATHETER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a balloon catheter which 
achieves a higher freedom in the selection of forming materials for 
outer and inner tubes in a type with a double tube comprising the 
outer and inner tubes by making a gap between the internal surface of 
the outer tube and the external surface of the inner tube hard to 
deform partially during the use thereof and moreover, the bending 
rigidity thereof properly adjustable. 

SOLUTION: An inner tube side engaging member 15 is arranged on 
the external surface of an inner tube 3 and an outer tube side engaging 
member 17 on the internal surface of an outer tube 5. The inner tube 
side engaging member 15 and the outer tube side engaging member 
17 form engaging parts 19 to be mutually mated. The engaging parts 
1 9 enable the inner tube 3 to slide axially with respect to the outer 
tube 5 while disabling the displacement of the inner tube 3 to the 
outer tube 5 in the circumferential and radial directions thereof 5. 
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* NOTICES * 

JPO and IHPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dra wing l] The balloon catheter as an embodiment of this invention is shown, (a) is the side view and (b) is the 
A-A line cutting plane end elevation. 

[Drawing 2} The perspective view in which (a) shows the inner tube of the above-mentioned balloon catheter 
and the inner-tube side engaging member, and (b) are the perspective views showing the modification. 
[Drawing 3] The modification of an engagement part is shown, (a) is the perspective view and (b) is a sectional 
view. 

[Drawing 4]The balloon catheter provided with the attaching part which holds an inner tube directly is shown, 
and a cutting plane end elevation [ in / (a) can be set in the fragmentary sectional view, and / in (b) / a B-B line ] 
and (c) are the cutting plane end elevations in a C-C line. 
[Description of Notations] 

1 ... A balloon catheter, 3, 33 ... An inner tube, 5, 35 ... Outer tube, 7, 37 [ ... The inner-tube side engaging 
member, 17/... The outer-tube side engagement part, 1 9 / ... An engagement part, 21,25/... The inner-tube 
side engaging member, 27 / ... A steel wire, 36 / ... An attaching part, 39 / ... Coating member. ] ... A balloon, 
9 ... A chip, 11 ... A connector, 15 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the balloon catheter which is provided with the double pipe 
constituted by the lumen of an outer tube through an inner tube, for example, is used as an lABP catheter, an 
angiography catheter, etc. 
[0002] 

[Description of the Prior ArtJThe balloon catheter provided with the double pipe constituted by the lumen of an 
outer tube through an inner tube from the former is known. When the gap which the inner surface of an outer 
tube and the outside surface of an inner tube make is used as a gas passageway and, for example, carries out the 
feeding and discarding of the gaseous helium etc. via this gas passageway, it comprises this kind of a balloon 
catheter so that the balloon in the distal end side of a balloon catheter may extend / contract. 
[0003 ]By the way, many of balloon catheters provided with the above double pipes had changed into the state 
where the relative displacement of an outer tube and the inner tube can be carried out quite freely. Therefore, 
while using a balloon catheter, the inner tube might move to the outer tube, some inner tubes might be 
overabundant inside the outer tube, and the size of the gap which an outer-tube inner surface and an inner-tube 
outside surface make might change selectively. And since the passage resistance of that gas passageway was 
changed when the gap which the inner surface of an outer tube and the outside surface of an inner tube make is 
used as a gas passageway with change of this gap size, there was a possibility of causing the problem of 
changing the response at the time of extending / shrinking a balloon. 

[0004]Some balloon catheters provided with the above double pipes on the other hand unified the outer tube 
and the inner tube by fixing an inner tube to an outer-tube inner surface with adhesives, or carrying out integral 
moulding of an outer tube and the irmer tube. If it is a balloon catheter of such a structure, movement of the 
above iimer tubes will not take place. 

[0005]However, the balloon catheter which unified the outer tube and the inner tube as mentioned above had 
the problem that the operativity got worse, when a balloon catheter was inserted into the blood vessel crooked 
intricately, for example, since the flexural rigidity became high easily, what the optimal material is selected for - 
- flexural rigidity ~ to some extent ~ until, since it is easy to change substantially with directions which flexural 
rigidity bends even if it is a case where it is able to adjust low, When flexural rigidity suitable about a certain 
bending direction was secured, about another direction, flexural rigidity may be insufficient too much, or may 
become high too much conversely, and the problem of being difficult has also adjusted the flexural rigidity 
about all the directions with sufficient balance after all. 

[0006]To both sides select the construction material which can be pasted up via adhesives to paste up an outer 
tube and an inner tube, and carry out integral moulding of an outer tube and the inner tube, it is necessary to 
make both sides into the construction material in which integral moulding is possible. Therefore, there was also 
a problem that the flexibility at the time of only a part with such restrictions selecting the formation material of 
an outer tube and an inner tube anyway became low, and it became difficult to satisfy the characteristic required 
of a balloon catheter on a high level as a result. 

[0007]Are made in order that this invention may solve the above-mentioned problem, and the purpose, Are the 
balloon catheter provided with the double pipe which consists of an outer tube and an inner tube, and it is easy 
for the gap which an outer-tube inner surface and an inner-tube outside surface make while using a balloon 
catheter to be unable to change easily selectively, and to adjust flexural rigidity appropriately moreover. There 
is also flexibility at the time of selecting each formation material of an outer tube and an inner tube in providing 
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a high balloon catheter. 
[0008] 

[The means for solving a technical problem and an effect of the invention] Hereafter, the feature of this 
invention made to achieve the above objects is explained in full detail. In the balloon catheter provided with the 
double pipe constituted through an inner tube at the lumen of an outer tube, said outer tube and said iimer tube 
of the balloon catheter of this invention are relatively slidable to shaft orientations as given in above-mentioned 
claim 1, And to the hoop direction of said outer tube, and the radial direction of this outer tube, it was relatively 
considered as the structure which cannot be displaced. 

[0009]Though an inner tube moves to an outer tube while using a balloon catheter since the relative motion by 
the outer tube and an inner tube is regulated as mentioned above according to this balloon catheter, an inner 
tube moves only to shaft orientations and the size of the gap which an outer-tube inner surface and an inner-tube 
outside surface make does not change selectively. 

[0010]Therefore, when a gap which an inner surface of an outer tube and an outside surface of an inner tube 
make is used as a gas passageway for example, passage resistance of the gas passageway is not changed and the 
response of a balloon in the distal end side of a balloon catheter is not changed. Since according to this balloon 
catheter it turns at an outer tube and an inner tube, sliding relatively to shaft orientations when a balloon 
catheter is bent, compared with that with which an outer tube and an inner tube are united, that flexural rigidity 
can be easily made low. 

[0011]Therefore, the operativity is not spoiled even if it is a case where a balloon catheter is inserted into a 
blood vessel crooked intricately. Since there are few rigid differences by a bending direction if it compares with 
that with which an outer tube and an inner tube are united, though it changes to some extent with directions 
which flexural rigidity bends. When flexural rigidity suitable about a certain bending direction is secured, it 
does not happen easily that flexural rigidity runs short too much about another direction, and it does not happen 
easily that flexural rigidity becomes high too much. 

[0012]Since it is not necessary to paste up an outer tube and an inner tube and to carry out integral moulding, 
flexibility at the time of selecting a formation material of an outer tube and an inner tube is high, and can select 
a material suitable for each. Therefore, with a different material, they may be formed by an outer tube and inner 
tube and specifically, For example, while considering it as construction material and a size with intensity of a 
grade which can support load which acts at the time of insertion inside of the body about an inner tube, about an 
outer tube, optimal construction material and a size for introducing into a blood vessel can be selected. About 
shaft orientations, an inner tube may be constituted at least by two or more portions fonned with a different 
material, and specifically. For example, while considering it as construction material and a size with intensity of 
a grade which can support load which acts on a balloon in a portion which it let pass in a balloon, in a portion 
which it let pass in an outer tube. That some pliability selects construction material and a size which become 
high etc. can select material and a size which matched each need, and a balloon catheter can be constituted. 
[0013]As a concrete means for regulating like ****, a relative motion by outer tube and an inner tube. For 
example, provide an engagement part engaged mutually in an inner surface of an outer tube, and an outside 
surface of an inner tube, and an outer tube and an inner tube are relatively slidable to shaft orientations by 
engagement of this engagement part. And to a hoop direction of an outer tube, and a radial direction of this 
outer tube, that etc. by which a relative motion by outer tube and an inner tube is regulated can be considered so 
that being displaced may become impossible relatively. 

[0014]Since a relative motion by outer tube and an irmer tube is regulated as mentioned above by engagement 
of an engagement part according to such a balloon catheter, an expected effect can be acquired. Although such 
an engagement part may be provided over the required whole range of an outer tube and an inner tube, it may be 
provided in two or more places which opened an interval in shaft orientations. 

[0015]Since an outer tube and an inner tube stop restraining each other between engagement parts when an 
engagement part is provided in two or more places which opened an interval in shaft orientations, further, 
flexibility becomes high and it becomes easy to improve various characteristics required of a balloon catheter. 
Such a partial engagement part may carry out partial elimination of the engagement part by which integral 
moulding was carried out over the required whole range of an outer tube and an inner tube, may form it, and 
may join and constitute an engagement part at a key point of a pipe without an engagement part. 
[0016]Not only a use as a gas passageway but a gap which an outer-tube inner surface and an inner-tube outside 
surface make is available. For example, although it may be used as a channel for circulating a fluid called 
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physiological sodium chloride solution etc., it is the same that it is effective in passage resistance becoming 

small also in that case. 

[0017] 

[Embodiment of the Invention]Next, an example is given and explained about the embodiment of this invention. 
The balloon catheter 1 is provided with the inner tube 3, the outer tube 5, the balloon 7, the chip 9, the 
connector 1 1 , etc. as shown in drawing 1 (a). 

[0018]The inner tube 3 comprises the 1st portion 3a that the lumen of the outer tube 5 let pass, and the 2nd 
portion 3b it let pass inside the balloon 7, and these each portion is formed with a material different, 
respectively. The 1st portion 3a is a portion which constitutes the double pipe with the outer tube 5, and since 
flexural rigidity becomes high comparatively easily, specifically, this portion has been made into the product 
made of nylon, in order to improve pliability. On the other hand, since the intensity of the grade which can 
support the load which acts on the balloon 7 at the time of insertion into a blood vessel is needed, the 2nd 
portion 3b has been made into the product made from a nickel titanium alloy. Inside this inner tube 3, it lets a 
guidewire (graphic display abbreviation) pass. 

[0019]The outer tube 5 is a product made from polyurethane, and is opening the lumen for free passage inside 
the balloon 7 at the distal end side. The balloon 7 is a product made from polyurethane, and are extension / 
thing to contract according to the pressure of the gaseous helium by which feeding and discarding are carried 
out via the gap which the inner tube 3 and the outer tube 5 make. 

[0020]The connector 1 1 has the fluid supply mouth 1 la which projects in tubed, and the guidewire insertion 
port 1 lb, and the gaseous helium supplied from the fluid supply mouth 1 1 a flows through it into the balloon 7 
through the gap which the inner tube 3 and the outer tube 5 make. The passage from the guidewire insertion 
port 1 lb to the chip 9 through the lumen of the inner tube 3 lets a guidewire (graphic display abbreviation) pass. 

[0021] As characteristic composition in this balloon catheter 1, as shown in drawing 1 (b), the inner-tube side 
engaging member 15 is formed in the outside surface of the inner tube 3, and the slot on the shape into which 
the inner-tube side engaging member 15 gets exactly is formed in the inner surface of the outer tube 5 as the 
outer-tube side engagement part 17. These inner- tubes side engaging member 15 and the outer- tube side 
engagement part 17 constitute the engagement part 19 engaged mutually, and their inner tube 3 is slidable to 
shaft orientations to the outer tube 5 by this engagement part 19, and, as for them, the inner tube 3 cannot be 
displaced [ as opposed to / to the hoop direction of the outer tube 5, and the radial direction of the outer tube 5 / 
the outer tube 5 ]. 

[0022]Since the relative motion by the outer tube 5 and the inner tube 3 is regulated by engagement of the 
above-mentioned engagement part 19 according to the balloon catheter 1 constituted as mentioned above, 
Though the inner tube 3 moves to the outer tube 5 while using the balloon catheter 1 , the inner tube 3 moves 
only to shaft orientations, and the size of the gap which the inner surface of the outer tube 5 and the outside 
surface of the inner tube 3 make does not change selectively like the balloon catheter with which the inner tube 
3 is not restrained at all. 

[0023]Therefore, in using the gap which the inner surface of the outer tube 5 and the outside surface of the inner 
tube 3 make as a gas passageway, the passage resistance of a gas passageway is not changed and the response at 
the time of extending / shrinking the balloon 7 is not changed. Since according to this balloon catheter 1 it turns 
at the outer tube 5 and the inner tube 3, sliding relatively to shaft orientations when the balloon catheter 1 is 
bent, compared with that with which the outer tube 5 and the inner tube 3 are united, that flexural rigidity can be 
easily made low. 

[0024]Therefore, the operativity is not spoiled even if it is a case where the balloon catheter 1 is inserted into 
the blood vessel crooked intricately. Since the rigid difference by a bending direction will not appear easily if it 
compares with that with which the outer tube 5 and the inner tube 3 are united, though it changes to some extent 
with directions which flexural rigidity bends. When flexural rigidity suitable about a certain bending direction is 
secured, it does not happen easily that flexural rigidity runs short too much about another direction, and it does 
not happen easily that flexural rigidity becomes high too much. 

[0025]Since the outer tube 5 and the irmer tube 3 are not the things of the structure unified by adhesion and 
integral moulding, they are expensive, and can select a material suitable for each. [ of the flexibility at the time 
of selecting the formation material of the outer tube 5 and the inner tube 3 ] Therefore, the inner tube 3 and the 
outer tube 5 can be formed with a different material like ****, respectively, and the characteristic required of 
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the balloon catheter 1 can be satisfied on a high level. 

[0026] As mentioned above, although the embodiment of this invention was described, with any gestalten other 
than the above, this invention is feasible and is not limited to the above-mentioned concrete gestalt. For 
example, in the above-mentioned balloon catheter 1 the inner-tube side engaging member 15, As shown in 
drawing 2 (a), it may provide continuously over the required whole range of the inner tube 3, and may be 
intermittently provided in two or more places which opened the interval in shaft orientations like the inner-tube 
side engaging member 21 shown in dr awing 2 (b). The same may be said of the outer-tube side engaging 
member 17, it is not necessary to necessarily provide continuously, and what is necessary is just to have 
provided intermittently. Thus, since the outer tube 5 and the inner tube 3 stop restraining each other between 
engagement parts when an engagement part is provided in two or more places which opened the interval in shaft 
orientations, the flexibility of each pipe becomes high and it becomes easy to improve the various 
characteristics required of a balloon catheter. 

[0027]In the above-mentioned balloon catheter 1, although some inner tubes 3 (the 1st portion 3a) were made 
into the product made of nylon and another part (the 2nd portion 3b) was made into the product made from a 
nickel titanium alloy. The whole inner tube 3 may serve as the same construction material, and all also 
including the outer tube 5 or the balloon 7 may serve as the same construction material further. 
[0028]In the above-mentioned balloon catheter 1, although the engagement part 19 of the specific form was 
illustrated, if it is engaged between the inner tube 3 and the outer tube 5 and both are made slidable only in shaft 
orientations, it will not be limited in particular for the concrete gestalt of an engagement part. For example, it 
may replace with the inner- tube side engaging member 15 of the illustrated section abbreviation T shape, and 
the engagement part of a section abbreviation triangle, etc. may be provided. For example, as shown in drawing 
3 (a) and the figure (b), while forming the inner-tube side engaging member 25 in the outside surface of the 
inner tube 3, an engagement part may be formed by forming the steel wire 27 near the iimer surface of the outer 
tube 5 as an outer-tube side engaging member, and letting it pass in the gap where the inner-tube side engaging 
member 25 and the inner tube 3 form this steel wire 27. Also by such an engagement part, since the inner tube 3 
and the outer tube 5 are made slidable only to shaft orientations, there is an expected effect. 
[0029]In order to make the steel wire 27 unevenly distributed near the inner surface in the outer tube 5, adhere 
to the inner surface of the outer tube 5 in a required part, but. Since the inner-tube side engaging member 25 
opens an interval, is provided and the sliding distance of the inner tube 3 moreover does not become large 
superfluously, either, the adherence part of the outer tube 5 and the steel wire 27 does not bar sliding of the 
inner tube 3. 

[0030]Although the engagement part which engages with the inner surface of an outer tube and the outside 
surface of an inner tube mutually was provided in the above-mentioned embodiment. Even if it provides the 
attaching part which holds the inner tube itself to the irmer surface of an outer tube, the structure where the 
relative motion by the outer tube and an inner tube was regulated can be made so that an outer tube and an inner 
tube may be relatively slidable and it may become impossible relatively to the hoop direction of an outer tube, 
and the radial direction of this outer tube displacing them to shaft orientations. 

[0031] As shown, for example in dra\ying 4 (a) - the figure (c), put two parallel slitting into a part of outer tube 
35, and the portion concerned is more specifically pushed in so that the portion pinched by the slitting may 
serve as a convex to the inside of outer-tube 35 **, The arch shape attaching part 36 can be formed inside the 
outer tube 35, and an expected effect can be acquired also as a structure of holding the inner tube 33 by this 
attaching part 36. In this case, what is necessary is to plug up such a hole using the end of the balloon 37, or to 
form the coating member 39 for exclusive use, and just to plug it up, although a hole will open on the wall 
surface of the outer tube 35 in the part in which the attaching part 36 was formed. 



[Translation done] 
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CLAIMS 



[Claim(s)] 

[Claim 1]A balloon catheter, wherein said outer tube and said inner tube were relatively slidable and consider it 
as structure which cannot be displaced relatively to shaft orientations in a balloon catheter provided with a 
double pipe constituted by lumen of an outer tube through an inner tube to a hoop direction of said outer tube, 
and a radial direction of this outer tube. 

[Claim 2]An engagement part engaged mutually is provided in an inner surface of said outer tube, and an 
outside surface of said inner tube, and said outer tube and said inner tube are relatively slidable to shaft 
orientations by engagement of this engagement part. And the balloon catheter according to claim 1 
characterized by regulating a relative motion by said outer tube and said irmer tube so that being displaced may 
become impossible relatively to a hoop direction of said outer tube, and a radial direction of this outer tube. 
[Claim 3]The balloon catheter according to claim 2, wherein said engagement part is provided in two or more 
places which opened an interval in shaft orientations. 

[Claim 4]The balloon catheter according to any one of claims 1 to 3, wherein said outer tube and said inner tube 
are formed with a different material. 

[Claim 5] The balloon catheter according to any one of claims 1 to 4, wherein said inner tube is constituted by 
two or more portions formed with a different material about shaft orientations at least. 



[Translation done.] 
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[0016] ta^. i'h'ffP^EfcF^'g'i'hSiO^-riSIPm- 
tf, iaWfttS?Jc^fct>-^ft?a*Jr?i5aS-t5fttf)«SE 

[0017] 

-m^:mfxfimti. f^nti, ai 

(a) t:^tJ:3t, rt®3, ^l-'ffS, y7, ^■ 
vr9. fcJ:l>'3^>?^l i^ri'S-ffltr^S. 

[00 1 8] !^«=3(i, J'h'ff5«OrtK(Cil$fl.ft-^lgl5 
^i-3afc. A>->-7tOI*IgSHiiSiXftm2M^^3bt 

^j-(±JtU6^ffi«fHI)tt*^;^<=i:*:)^'tVifti^, SIRttSrl^ 
*^^ftJ6t^>fDy|S[i;L'CJ)'&, m2aii>3b 
f±. Jfil'tl*)'V«j»AB#t:^^/l/-y7C<^ffl-rsmSrS 

[00 1 9] ^f-'^Bfi. -■tfJ'^'^^yiCC. 
ti, sesiMtl3(,>tv'<;k-y7mrta5KifatTt^ 

^^^r■flS!l8R£:f^L^:^&SF$^l.*'^'J ^J*/fX(OS::f}tz!^ 

txm/mthi^(^x'hh, 

[0020] a:*.^':?' 1 1 (i. ISfttC3gai-r$S!E«sftl& 
PI 1 a. ±iJ:y';!f^ Hy-f-VWaPll bSWL. fi 
*«t&ail a*>#>ffi*&Stl|,^U->A;tfXAi. 1*1^3 
t?h«50i2r-rWSreT y 7 l*ltSiEilS J: o iz 
^r-^TViS, 4ft, *M VV^A-lffflPl lh/pt,m 

mm.^^£m^t Lx.mi ( b ) c^-r j; ^ i^<g 

3i^?hBt;i*l'gfBlffi^i!^*l SAifSft^jn, ^^h'SSiOl*) 

mm'smi^-^^ 1 7 1 ixm^^iix\^h . zn(>n 

^i-m^Mi9m^ixti^. iof^^gsiQci 
19, m3t^m5^znixv&ijjt!i^iim}^m.x\ s. 

[0022] J^i±soJ; 0 izm^^iiti^-^i^-y/jT-T 
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t 3 1 comnm^j:^^ tmu ? v ^ i. sot-, ^ <f\^ 

T~7-n^ 1 ««ffltf 3 5 t*t t 

3 -5 !t < fftiift SiiT t 'i^f t v^/l^->* f— r^l^w J; 
^C:, *h*t5cOl*liBtl*J«3c0^hffi«ir-rW(7)Ttj£Ai 

[0 0 2 3] Lfzip^x. ^^esfrn^mtmsmm 

[0024] Lfzif-^X. mt>zm^ Lfz^'SP^'\'^)V 

-v^T-f-ivi^^x-th^-kX'hnxh. ^(^m"^ 

nzi-^xhhujm^xht UTt, ^\->fS5h\H's^h 
±^-^i\Ltixx^^hh<^^z)t^ix\f. mmnzx m 

'^(nm.nt^mnz<v^<nx\ htmi1inz'r)\^X'M'^ 
^ffitf KflttSTm lfzm^f.z . %\\^:^mz'^\^X\imf 
HlttA^jfiJit^M-r & J; a ; t (iiSi fttf 

[0 0 2 5] i'l^5i:l*)«3{i, fif*^*)* 

< , 'e*t'e*it3a LtzmmrM^x't t . l^sa^-^t , 

X'^ , f/l- 1 C5«Sn51*ftSrffit^U 

[ 0 0 2 6 ] m±, *aBfl«l?tt»fll^30^^-CI!iB^ tJt 

le/Syi^-y^T— r;l^ 1 (::±3V^T, l^f fflffi^SW 1 5 
{±, gl2 ( a ) (liK-fJ; T F*0'S3tO^^:iEH^ 
t^^yi-^T^ft^tiSitTJj^TtirV^L, 02 (b) 

\zfr<tmm^^m2 1 «± ^ w^iiat-fsiis^ s> 
1 7 toi, t i"J^-C'S> 19 . ^--r L t i^e<)i^ 

j^^tfiS^MfccO^T'ii, :?^'i^5^:l^^'i^3*^^V1 

[00 27] i/t, ±IB>'^>->';!fx-TJH^^^^v^•C 
ii. f^l-gSO-aS (migS*3a) S-^^-f nyj?. »(]« 



[0 0 28] t.ti. ±teJ^J^-yJ;^T-f■;n tfcv^r 

ivn iLftWlxlf, 03 (a) , iRlia(b) 

\^.m^ mm\iz\n^%^m 2 5 mm-n. 
ws5mmi&*>z9mm^mt i.xmm 1 m. 
vs. ; <m^ 21 1 m\m^mn 2 5tnm m-t 

[0029] m^21\t. Bl^i'iJt^Tl*!® 
l>S'B=lif^^SI!W2 5iiiaHS?rAttTifttti?> 

tx^^x. n'^3(nwmm.%^'smizi^%<.M 

^^>^t^«t\ ?l-'g5tm27fc<OiI«ffiBlf*^l*l^3 
[0030] ^^\.z. }M^mmzii\-^x\i. w^<n 

[ 0 0 3 1 ] J: '()$km^\zM. mt\m^ ( a > -~nm 

( c ) (C?r-r J; 0 tc. ?H=3 5m-giJ{c2*mW=S:Hp] 

« 3 5 <?)l*Hlllt r-^«Offii$ai 3 6 SrjeBE L , ^ 
<m%mh ^tVXth,^ C0«^, ffi5*a53 6 S:I6 

z<7il^t£ni. ^■^y^-y3 7^o^!SSE?'^|JfflLTS 
[0®OTf!sm^ittB^] 

m\ \ ^w^m^wmt Lx<nj<.iv-y:^r~n- 
;P^*U, (a) {i^cofflilM!!, (b ) (±f rtA-AiS 

H, (b) tiSfffiET'^l., 

[041 rtiff^^^s*ft1-l.^s»Sl^2rii;t.^!/<y^->' 
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1 . . • f^}\^-yf}^~^)V. 3, 33 • ■ ■ 

5 , 3 5 - ■ ■ 7 , 3 7 • • ■ 9 ■ 



at«, 1 7 ■ ■ ■ ^f-'^il^^lfP- 1 9 • ■ ■ fS^at, 2 

1 . 2 5- ■ ■ \H'^mmm. 2 1 • 
■ ■ ■ msn, 39 ■ ■ aggptt. 



mi] 



1. ^ 





2t ?1 21 
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(134] 




(b) (c) 



